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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric contact point material 
excellent in corrosion resistance and adhesive wear resistance by providing a 
backing layer or an intermediate layer on a conductive substrate to form a Pd or 
Pd alloy layer. 

SOLUTION: A backing layer mainly made of Ni, Co, or their alloys is formed on a 
conductive substrate, and a surface layer mainly made of a Pd or Pd alloy layer 
having the thickness of 0.001 -0.4um is formed on the backing layer. An 
intermediate layer made of Ag, Ru, In, Sn, Sb, Bi, Pb, Zn, or Cd is formed on the 
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conductive substrate, and a surface layer mainly made of a Pd or Pd alloy layer 
having the thickness of 0.001 -0.4um is formed on the intermediate layer. The 
intermediate layer made of Ag, Ru, In, Sn, Sb, Bi, Pb, Zn, or Cd is formed on the 
above mentioned backing layer, and the surface layer mainly made of the Pd or 
Pd alloy layer having the thickness of 0.001 -0.4um is formed on the intermediate 
layer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate layer which uses nickel, Co(es), or these alloys as a 
principal component is formed on a conductive base, and it is on said substrate 
layer. 0.001-0.4 Electric contact ingredient characterized by forming the surface 
layer which uses Pd or Pd alloy layer of mum thickness as a principal component. 
[Claim 2] The interlayer who consists of Ag, Ru, In, Sn, Sb, Bi, Pb, Zn, or Cd is 
formed on a conductive base, and it is on said interlayer. 0.001-0.4 Electric 
contact ingredient characterized by forming the surface layer which uses Pd or 
Pd alloy layer of mum thickness as a principal component. 
[Claim 3] The substrate layer which uses nickel, Co(es), or these alloys as a 
principal component is formed on a conductive base, the interlayer who consists 
of Ag, Ru, In, Sn, Sb, Bi, Pb, Zn, or Cd is formed on said substrate layer, and it is 
on said interlayer. 0.001-0.4 Electric contact ingredient characterized by forming 
the surface layer which uses Pd or Pd alloy layer of mum thickness as a principal 
component. 

[Claim 4] The manufacture approach of the electric contact ingredient according 
to claim 1 to 3 characterized by forming a substrate layer, an interlayer, or a 
surface layer with plating. 

[Claim 5] the electric contact ingredient manufactured by invention according to 
claim 4 - reduction-of-area processing ~ or/and - The manufacture approach of 
the electric contact ingredient characterized by heat-treating at the temperature 
of 300 - 800 **. 

[Claim 6] The actuation switch characterized by forming said fixed-end child with 



the electric contact ingredient according to claim 1 to 3 in the actuation switch 
possessing the fixed-end child with whom the contact surface and the soldering 
terminal were united. 

[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Even if this invention is put on a sulfuration environment 
etc., it relates to the actuation switch excellent in the abrasion resistance and the 
resistance to environment using the electric contact ingredient with which 
degradation of soldering nature and contact resistance was suitable for little 
switch, the relay, the connector, the terminal, etc., its manufacture approach, and 
said electric contact ingredient. An actuation switch points out an actuation 
switch at large [ possessing the fixed-end child with whom a contact surface and 
soldering terminals, such as a slide switch, a lever switch, a push switch, a 
TAKUTIRU push switch, and a DIP switch, were united ] here. 
[0002] 

[Description of the Prior Art] general - front face of various kinds of conductive 



bases (for example, copper alloy strips) a conductive base possesses the 
ingredient covered with 0.5-20-micrometer silver or a silver alloy layer ~ 
mechanical and electrical characteristics - in addition, it is known as an 
economical high performance electric contact ingredient with which corrosion 
resistance peculiar to silver or a silver alloy, soldering nature, and electrical 
connection nature were given, and is used for various applications, such as an 
actuation switch. Said actuation switch is classified into a primary side-circuit 
change (power-source switch) and a secondary circuit change (signal switch) 
from the function. It excelled in the contact material used for the primary side- 
circuit change to which a high current flows at arc resistance or abrasion 
resistance. The contact material which covered Ag alloy with high coverage is 
used for an Ag-nickel system alloy, an Ag-CdO system alloy or Cu alloy, etc. The 
contact material with which the secondary circuit change (actuation switch) 
covered Ag or Ag alloy of a contact material thinly since a minute current flowed 
is used. The TAKUTIRU push switch which is one sort of an actuation switch is 
drawing 1 (b) and (b). It is constituted combining the fixed contact surface 1 and 
the traveling contact section 2 so that it may be shown. The contact child 3 and 
the soldering terminal 4 are unified, and the fixed contact surface 1 covers Ag or 
Ag alloy to bases, such as brass. The traveling contact section 2 covers Ag or Ag 
alloy to bases, such as phosphor bronze excellent in spring nature. As for the 
resin case where 5 protects a part for a contact surface by a diagram, and 6, a 
key stem and 7 are coverings. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the soldering terminal area 4 of 
the fixed contact surface 1 is put to the open air, it has the problem that Ag of a 
surface layer sulfurates or chlorinates and soldering nature falls. For this reason, 
the cure which applies a rusr-proofer to the soldering terminal area 4, or carries 
out solder plating is taken. However, the approach of applying a rusr-proofer has 
the inadequate effectiveness of the bottom of the inferior environment where chip 
fabrication factories, such as Southeast Asia, crowd, and increases [ cost ] by the 



approach of galvanizing solder and is not practical in it. Since the traveling 
contact section which is a core of a switch is protected by the resin case 5, there 
are few troubles by sulfuration etc., but in order for Ag of a surface layer to slide 
among the contact children 3, the trouble by a rise of the actuation load by 
adhesive wear and the increment in contact resistance occurs. Although 
spreading of a contact oil and reduction of contact pressure are tried by 
prevention of said adhesive wear, all are in the inclination which contact 
resistance increases, and sufficient effectiveness is not acquired. This invention 
aims at offering the actuation switch using the electric contact ingredient which is 
excellent in corrosion resistance or adhesive wear-proof nature, its manufacture 
approach, and said electric contact ingredient. 
[0004] 

[Means for Solving the Problem] The substrate layer which uses nickel, Co(es), 
or these alloys as a principal component is formed on a conductive base, and 
invention according to claim 1 is on said substrate layer. 0.001-0.4 It is the 
electric contact ingredient characterized by forming the surface layer which uses 
Pd or Pd alloy layer of mum thickness as a principal component. 
[0005] The interlayer who consists of Ag, Ru, In, Sn, Sb, Bi, Pb, Zn, or Cd is 
formed on a conductive base, and invention according to claim 2 is on said 
interlayer. 0.001-0.4 It is the electric contact ingredient characterized by forming 
the surface layer which uses Pd or Pd alloy layer of mum thickness as a principal 
component. 

[0006] The substrate layer to which invention according to claim 3 uses nickel, 
Co(es), or these alloys as a principal component on a conductive base is formed. 
The interlayer who consists of Ag, Ru, In, Sn, Sb, Bi, Pb, Zn, or Cd is formed on 
said substrate layer, and it is on said interlayer. 0.001-0.4 It is the electric contact 
ingredient characterized by forming the surface layer which uses Pd or Pd alloy 
layer of mum thickness as a principal component. 

[0007] Invention according to claim 4 is the manufacture approach of the electric 
contact ingredient according to claim 1 to 3 characterized by forming a substrate 



layer, an interlayer, or a surface layer with plating. 

[0008] the electric contact ingredient with which invention according to claim 5 
was manufactured by invention according to claim 4 - reduction-of-area 
processing -- or/and ~ It is the manufacture approach of the electric contact 
ingredient characterized by heat-treating at the temperature of 300 - 800 **. 
[0009] Invention according to claim 6 is an actuation switch characterized by 
forming said fixed-end child with the electric contact ingredient according to claim 
1 to 3 in the actuation switch possessing the fixed-end child with whom the 
contact surface and the soldering terminal were united. 
[0010] 

[Embodiment of the Invention] In the electric contact ingredient of this invention, 
the compound material which covered copper or a copper alloy to copper, nickel, 
iron, these alloys or steel materials, aluminum material, etc. is applied to a 
conductive base. 

[001 1] Pd or Pd alloy layer formed in the front face of the electric contact 
ingredient of this invention is excellent in electrical connection nature, thermal 
resistance, oxidation resistance, and corrosion resistance, and, moreover, cheap 
compared with Au. Alloys, such as a Pd-nickel system, a Pd-Co system, and a 
Pd-Ag system, are applied to said Pd alloy, this invention - setting - Pd or Pd 
alloy layer thickness 0.001-0.4 in the reason limited to mum, and less than 0.001 
micrometers, the effectiveness is not fully acquired - even if it thickens 
exceeding 0.4 micrometer, the effectiveness is saturated and it is because it is 
uneconomical. Moreover, when bending is carried out, it is for a crack to come to 
occur on a front face. Especially desirable thickness 0.005-0.1 It is mum. Less 
than [ 50wt% ], the effectiveness of Pd is no longer demonstrated fully for Pd 
concentration of said Pd alloy layer, therefore, said Pd concentration - more than 
50wt% - more than 70wt% is especially desirable. 

[0012] In invention according to claim 1, nickel, Co, or the substrate layer of 
these alloys prevents the configuration element of a base being spread to Pd or 
Pd alloy layer, polluting Pd or Pd alloy layer, and reducing the corrosion 



resistance. Therefore, comparatively expensive Pd or Pd alloy layer thickness 
can be made thin. Moreover, the corrosion of a base is also prevented. Since 
nickel, Co(es), or these alloys excel [ itself] in thermal resistance and corrosion 
resistance, a parenchyma top does not have the effect of the property fall on the 
electric contact ingredient. 

[0013] In invention according to claim 2, an interlayer shows the work to which 
Pd or Pd alloy layer thickness prevents the corrosion resistance fall also for 
thinness in which a pinhole exists, an interlayer's thickness in less than 0.001 
micrometers, the effectiveness is not fully acquired - the effectiveness saturates 
and is uneconomical if 2.0 micrometer is exceeded. Therefore, interlayer The 
thickness of 0.001 to 2.0 micrometer is desirable. Especially desirable thickness 
is with comparatively expensive metals, such as Ru and In. At Ag, Sn, Sb, Bi, Pb, 
Zn, and Cd of 0.003-0.05 micrometers and others, it is 0.01-1.0. It is mum. It by 
which metals, such as Ag and Sb, are alone used for an interlayer is to become 
weak if it is made an alloy, and to become easy to generate a crack in bending 
etc. An interlayer may form in one layer or may form in the multilayer more than 
two-layer. 

[0014] Invention according to claim 3 is a base, and upwards, an interlayer is 
formed on it and it forms a surface layer for a substrate layer on it. Since the 
electric contact ingredient of this invention made the substrate layer and the 
interlayer intervene between a base and a surface layer, the diffusion to the 
surface layer of a base component is prevented more certainly. Therefore, 
comparatively expensive Pd or Pd alloy layer thickness can be made thinner. 
Moreover, the corrosion of a base is also prevented. Since nickel, Co(es), or 
these alloys excel [ itself ] in thermal resistance and corrosion resistance as 
mentioned above, a parenchyma top does not have the effect of the property fall 
on the electric contact ingredient. 

[0015] In invention according to claim 4, a substrate layer, an interlayer, and a 
surface layer can control thickness to a precision, and are excellent in mass- 
production nature, and galvanizing with electroplating is economical, and it is the 



optimal. 

[0016] The reason for performing reduction-of-area processing after the plating 
stratification by invention according to claim 5 is for the adhesion between a base 
and a plating layer or between each plating layer to increase, and for a front face 
to graduate, and for corrosion resistance, thermal resistance, soldering nature, 
etc. to improve. The reason for heat-treating after the plating stratification is for 
counter diffusion to break out in respect of each field, for the adhesion between a 
base and a plating layer or between plating layers to increase, for both sides to 
alloy by diffusion with Pd or Pd alloy layer, and an interlayer or a substrate layer, 
for corrosion resistance, thermal resistance, and oxidation resistance to improve, 
and to decompose or emit the plating additive component and hydrogen by which 
occlusion was carried out to the plating layer, and for corrosion resistance to 
improve further, temperature of said heat treatment at the reason limited to 300 - 
800 **, and less than 300 degrees C, long duration is taken to discover the 
effectiveness and it is inferior to productivity ~ when 800 degree C is exceeded, it 
is because Pd concentration of a surface layer falls to less than [ 50wt% ] and the 
effectiveness of Pd is no longer demonstrated fully. Although said especially heat 
treatment ambient atmosphere is not limited, a non-oxidizing atmosphere is 
desirable. 

[0017] In this invention, these alloys of nickel and Co(es) which form a substrate 
layer, or these alloys are nickel alloy, Co alloy, a nickel-Co system alloy, etc. 
[0018] 

[Example] An example explains this invention to a detail. 

(Example 1) Thickness it runs They are pretreatment, substrate layer (Co) plating, 
and a surface layer (Pd, PdNi) to 0.3mm and a brass plate (base) with a width of 
face of 30mm. It galvanized in order, this was rolled round to the coiled form, and 
the electric contact ingredient of the presentation shown in Table 1 was 
manufactured. Pretreatment, plating of each class, and rolling up were performed 
in the manufacturing facility using the plating facility performed continuously. 
Electrolytic degreasing and acid-washing processing performed pretreatment. 



[0019] (Example 2) Thickness it runs Pretreatment, interlayer (Ag) plating, and 
surface layer (Pd) plating were performed to 0.3mm and a brass plate (base) with 
a width of face of 30mm in order, this was rolled round to the coiled form, and the 
electric contact ingredient of the presentation shown in Table 1 was 
manufactured. Pretreatment, the plating of each class, and the plating facility that 
performs rolling up continuously were used for the manufacturing facility. 
Electrolytic degreasing and acid-washing processing performed pretreatment. 
Moreover, what changed the base into SUS301 was manufactured similarly. 
[0020] (Example 3) Thickness it runs They are pretreatment and a substrate 
layer (nickel, Co) to 0.3mm and a brass plate (base) with a width of face of 30mm. 
Plating, interlayer plating, and surface layer (Pd, PdNi) It galvanized in order, this 
was rolled round to the coiled form, and the electric contact ingredient of the 
presentation shown in Table 1 was manufactured, various an interlayer's plating 
material was alike and made it change Pretreatment, plating of each class, and 
rolling up were performed in the manufacturing facility using the plating facility 
performed continuously. Electrolytic degreasing and acid-washing processing 
performed pretreatment. 

[0021] (Example 4) Heat treatment or heat treatment, and reduction-of-area 
processing were performed to the electric contact ingredient manufactured in the 
example 3. 

[0022] (Example 1 of a comparison) It is Pd to a surface layer 0.6 mum carried 
out thickness plating, and also the electric contact ingredient was manufactured 
by the same approach as an example 1. 

(Example 2 of a comparison) Pd was galvanized in 0.0005-micrometer thickness 
to the surface layer, and also the electric contact ingredient was manufactured by 
the same approach as an example 3. 

[0023] (Conventional example 1) thickness it runs a brass plate (base) with 
0.3mm and a width of face of 30mm - pretreatment and substrate layer (nickel) 
plating - order -- giving - a this top - Ag 1.0 micrometers -- thickness plating 
was carried out and the electric contact ingredient was manufactured. 



[0024] Plating conditions are shown below, 
[nickel plating] 

Plating liquid: NiS04 240 g/l, NiCI2 45 g/l, H3B03 30 g/l. 

Plating conditions: Current density 5 A/dm2, temperature 50 degrees C. 

[Co plating] 

Plating liquid: CoSO4400 g/l, NaCI 20 g/l, H3B03 40 g/l. 

Plating conditions: Current density 5 A/dm2, temperature 30 degrees C. 

[Pd-nickel alloy plating :P d/nickel (%) 80/20] 

Plating liquid :P d(NH3)2CI2 40 g/l, NiS04 45 g/l, NH40H 90 ml/1, 2(NH4) S04 
50 g/l. 

Plating conditions: Current density 1 A/dm2, temperature 30 degrees C. 
[Ag strike plating] 

Plating liquid: AgCN 5 g/l, KCN 60 g/l, K2C03 30 g/l. 

Plating conditions: Current density 2 A/dm2, temperature 30 **. 

[Ag plating] 

Plating liquid: AgCN 50 g/l, KCN 100 g/l, K2C03 30 g/l. 

Plating conditions: Current density 1 A/dm2, temperature 30 degrees C. 

[Pt plating] 

Plating liquid :P t(NH3)2(N02)2 10 g/l, ammonium nitrate 100 g/l, ammonium 
nitrite 10 g/l, ammonium hydroxide 55 ml/I. 

Plating conditions: Current density 1 A/dm2, temperature 90 degrees C. 
[Ru plating] 

Plating liquid: RuNOCI3-5H20 10 g/l, NH2S03H 15 g/l. 

Plating conditions: Current density 1 A/dm2, temperature 60 degrees C. 

[In plating] 

Plating liquid: In3 (BF4) 250 g/l, H3P04 15 g/l, NH4BF4 50 g/l. 

Plating conditions: Current density 5 A/dm2, temperature 20 degrees C. 

[Sn plating] 

Plating liquid: SnS04 100 g/l, H2S04 50g [ I. ] /, beta-naphthol 1 g/l, glue 2 g/l. 
Plating conditions: Current density 2 A/dm2, temperature 20 degrees C. 



[Sb plating] 

Plating liquid: Tartaric-acid antimonyl potash 100 g/l, sodium potassium tartrate 
25 g/l, KOH 15g/l. 

Plating conditions: Current density 4 A/dm2, temperature 20 **. 
[Bi plating] 

Plating liquid: Bisumuth oxide 40g/l. Alkanol sulfonic acid 1 0Og/l. 
Plating conditions: Current density 2 A/dm2, temperature 30 degrees C. 
[Pb plating] 

Plating liquid :P b(BF4) 2 150 g/l, HBF4 150 g/l, peptone 3 g/l. 

Plating conditions: Current density 5 A/dm2, temperature 20 degrees C. 

[Sn-Pb alloy plating] 

Plating liquid: Sn2+50 g/l, Pb 10 g/l, Free HBF4 100 g/l, peptone 3 g/l. 
Plating conditions: Current density 5 A/dm2, temperature 20 degrees C. 
[Zn plating] 

Plating liquid: Zinc sulfate 350 g/l, ammonium sulfate 30 g/l. 

Plating conditions: Current density 4 A/dm2, temperature 40 degrees C. 

[Cd plating] 

Plating liquid: Cadmium tetrafluoroborate 250 g/l, ****** 90 g/l. 

Plating conditions: Current density 3 A/dm2, temperature 25 degrees C. 

[Pd plating] 

Plating liquid :P d(NH3)2CI2 40 g/l, NH40H 90 ml/l, 2(NH4) S04 50 g/l. 
Plating conditions: Current density 1 A/dm2, temperature 30 degrees C. 
[0025] About each obtained electric contact ingredient, a dynamic friction 
coefficient, and the soldering nature and contact resistance before and behind a 
sulfuration trial were measured. Moreover, the component analysis of a plating 
layer was performed with the Auger electron analysis method. Each test 
condition is explained below. 
[Dynamic friction coefficient] 

Movable piece: They are overhang processing, load:98mN (10gf), current: 10mA, 
sliding distance: 10mm, and count:of sliding 200 time to 5R about Ag plating 



phosphor bronze. 

[Soldering nature] By the MENISU cog rough, it got wet, and got wet with time 
amount, and the load was searched for. Use solder 60 Sn-Pb, temperature 230 
degrees C, immersion rate 25 mm/sec, submergence depth 8mm, immersion 
time amount 10sec, flux 25% rosin / 1 PA, sample width of face 10mm. 
[Contact resistance] It measured on load 20gf and the conditions of 20mA of 
currents using the probe made from virgin silver of head 5R. The sulfuration trial 
was held in H2S 3ppm and an ambient atmosphere with a temperature of 40 
degrees C for 8 hours, and was carried out to them. The result of a characteristic 
test is shown for the configuration of a plating layer etc. in Table 1 in Table 2, 
respectively. 
[0026] 
[Table 1] 
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[Table 2] 
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[0028] It is the electric contact ingredient of this invention so that more clearly 
than Table 2. (No. 1-23) A surface layer is the conventional article (No. 26) of Ag. 
It was what it compares and a dynamic friction coefficient is low excellent in 
adhesive wear-proof nature, and whose soldering nature after a sulfuration trial is 
good, and excels [ contact resistance / after a sulfuration trial ] in corrosion 
resistance low. Each property of the thing [ especially ] (22 No. 23) that 
performed heat treatment or heat treatment, and reduction-of-area processing 
after plating improved sharply. On the other hand, example article of a 



comparison Since No.24 had the thick thickness of Pd layer, the crack produced 
them in bending. Moreover, properties, such as soldering nature and a dynamic 
friction coefficient, were saturated. Again Since No. 25 had the thin thickness of 
Pd layer, the soldering nature and contact resistance after a sulfuration trial fell. 
[0029] When the electric contact ingredient of this invention was used for the 
fixed contact surface and the traveling contact section of a TAKUTIRU push 
switch and it was used under the corrosive environment, it excels in corrosion 
resistance and the good contact property could include the long period of time. 
<BR> [0030] 

[Effect of the Invention] As stated above, since a substrate layer or/and an 
interlayer are made to intervene and Pd or Pd alloy layer is formed on the 
conductive base, the electric contact ingredient of this invention is excellent in 
corrosion resistance and adhesive wear-proof nature. Moreover, much more 
improvement in a property can be measured by being able to manufacture the 
electric contact ingredient of this invention easily by the usual galvanizing method, 
and adding rolling and heat treatment to the ingredient after plating. Moreover, 
the actuation switch using said electric contact ingredient is reliable, and long 
lasting. Therefore, remarkable effectiveness is done so on industry. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] side-face explanatory view (b) of the TAKUTIRU push switch which 
is one sort of an actuation switch And perspective view (b) it is . 
[Description of Notations] 

1 Fixed Contact Surface 

2 Traveling Contact Section 

3 Contact Child 

4 Soldering Terminal 

5 Resin Case 

6 Key Stem 

7 Covering 
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